MHz, CDCl 3 ) δ 157.9, 71.3, 21.5.
Dicyclopentyl oxalate
The compound was purified by silica-gel column chromatography (EtOAc/hexane 1:20) as a colorless liquid (91% yield). 1 Typical procedure II: synthesis of trifluoropyruvate derivatives [6] To an oven-dried 200-mL two-neck round-bottomed flask equipped with magnetic stir bar were added dialkyl oxalate (10 mmol), cesium fluoride (151.9 mg, 1 mmol), TMSCF 3 (1.48 mL, 10 mmol), and THF (60 mL). After the reaction mixture was stirred for 24 h at room temperature, 4 N HCl (30 mL) was added and concentrated in vacuo to give the corresponding trifluoropyruvate hydrate (reaction 1).
Then, a solution of trifluoropyruvate hydrate in ethanol was stirred at 70 °C for 4 h, and evaporated.
The hemiacetal pyruvate was purified by distillation with P 2 O 5 to provide the corresponding trifluoropyruvate (1c,d) (reaction 2).
Isopropyl 3,3,3-trifluoro-2-oxopropanoate (1c)
The compound was purified by distillation with P 2 
2,4-Dimethylpentan-3-yl ethyl oxalate
To an oven-dried 200-mL two-neck round-bottomed flask equipped with magnetic stir bar were added N,N'-dimethylaminopyridine (366 mg, 3.0 mmol), pyridine (5.3 mL, 66 mmol), 2,4-dimethylpentan-3-ol (8.4 mL, 60 mmol), and THF (200 mL). Ethyl chloroglyoxylate (3.3 mL, 60 mmol) was added dropwise to the solution. After stirring at room temperature for 13 h, the reaction mixture was diluted with H 2 O (100 mL) and extracted with Et 2 O (3 × 50 mL). The combined organic layers were washed with saturated aq. NaHCO 3 (100 mL), water (100 mL), brine (100 mL), and dried 
(S)-1-Ethoxy-3,3-difluoro-2-methyl-1-oxopropan-2-yl benzoate (2g')
Reaction temperature was −78 °C. The yield of alcohol 2g (89%) was determined by 19 F NMR analysis. In the protection of alcohol, benzoyl chloride was used instead of p-nitrobenzoyl chloride.
Benzoylated alcohol 2g' was purified by silica gel column chromatography (EtOAc/hexane = 1/40) as a colorless liquid (41% yield for 2 steps, 89% ee To a mixture of CuTC (9.5 mg, 0.05 mmol) and (R)-DTB-MeO-BIPHEP (55.7 mg, 0.054 mmol) was added was added CH 2 Cl 2 (5.0 mL) at room temperature under argon atmosphere, and the solution was stirred for 12 h. The solvent was removed under reduced pressure, and the prepared catalyst was dissolved in TBME (5.0 mL) under an argon atmosphere. After the solution was cooled to −78 °C, Me 2 Zn (1.0 M in heptane, 4.0 mL, 4.0 mmol) followed by methyl trifluoropyruvate 1b (244 L, 2.0 mmol) in TBME (5.0 mL) were added. The reaction mixture was stirred at the same temperature for 1 Synthesis of simple perfluoroalkylated ketone (3a) [8] To an oven-dried 200-mL two-neck round-bottomed flask equipped with magnetic stir bar were added ethyl trifluoroacetate (60 mmol), C 8 F 17 I (66 mmol), and Et 2 O (200 mL) under argon atmosphere. After the solution was cooled to -78 °C, MeLi (60 mmol) was added dropwise in 20 min.
After stirring at −78 °C for 30 min, the reaction mixture was diluted with 1N HCl (100 mL) and extracted with Et 2 O (3 × 50 mL). The combined organic extracts were washed with saturated aq. NaHCO 3 (100 mL), brine (100 mL), dried over Na 2 SO 4 , filtered and concentrated under reduced pressure. The hydrate product is known compound, the following data are identical to those given in corresponding literature [8] and used for next step without further purification. The yield was determined by 19 F NMR analysis using BTF as an internal standard (reaction 1).
Pink liquid (96% yield). 
